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, k ∈ R3 ¾É¶êÁ
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(nS)− neV · ∇φ = nCW , ¾UÃaÁ































V = D11(W )∇ log n + D12(W )∇W + D13(W )∇φ, ¾¿Á









(0) − c12F (0)
c11c22 − c12c21 , D12 =
c22U
(0)′ − c12F (0)′
c11c22 − c12c21 ,
D13 = −e c22 − c12G
(0)
c11c22 − c12c21 ,
D21 =
c11F
(0) − c21U (0)
c11c22 − c12c21 , D22 =
c11F
(0)′ − c21U (0)′
c11c22 − c12c21 ,
D23 = e
c21 − c11G(0)
























  ( & >1 $ :ﬀ!ﬃ=$'&)(*= !ﬃ/2$ 3 -3
	 $'= $ :43 -  +	 + !ﬃ- 	 + 

























p]£t1¼htt ¼?yrt  y´î¤zºaÃ·r¼hp}¸WK¼~y{
¼    )rt  Ł  yŁhtŁyt~PylÄ

























W, m∗F (0) =
10
9
















, b12 = b21 =
9m∗
4W 2
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dηd3k = − λ
kB
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»rry{y¸
n
º\¸çtBŁs tŁÉ    s/r|zylºmÌ"tp]£t
dn = −ndλ
kB
− dλWun . ¾nÃaÁ
 yﬃﬁt!Ì1yŁtºr¸Wsprt  t!»ry°y,¸
un
Ì2tt
dun = −un dλ
kB
− dλWZ. ¾nÃ #aÁ
×Ìºr¸WsÈ¾UÃa¤Á Æ!¾nÃu`ÁFºzÌ2ttŁy{~{¨t
dsn = λdn + kBλ
Wdun ,
¾nÃ *Á














































νn = kBTn log n + kBTnF (W ),
¾Wur¶êÁ
dνn = kBTnd log n +
(





xz|r¼rŁÉy{|?y{r6yaJt ﬁ`|y{rŁ¾¿¤ #aÁ!º¾¿¤ *Áfmyt~

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D21 = −kB(νnL11 + L21)
n


































































































ts/y~{t£t~¿Ä pry{Ł2y{`fÌ2t Ì`"?Ł¸WsIºmy prt
Ły{É¨]ŁtºprtŁmŁts ¾¿¤Á Æ!¾Wu`Á2y{prt¸W~~{×Ì1yrw¸Ws
−  y{£ Jn = 0, ¾UÃaÁ









































































Jn = −enV = −en [D11∇ log n + D12∇W + D13∇φ] . ¾U¥aÁ
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r}tŁ|r~{Ł
A11 = e




















2L11ϕn + eL21, A22 = e
2L11ϕ
2
n + 2eL21ϕn + L22.
¾ #?¶êÁ
 tt  pry{ŁJŁt!y{ Ì1y{pDprtt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γ − ϕn + χ
)2
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s/t`t  y{(  t}¹t  |rtIŁ
s}|rp³Ł ŁŁy¼r~{tprtŁyt¸þprtŁ|rtŁŁy°£tJr¼r~{ts Ł1Ì2t}p]£t/Ł~°£tºÑ¼a ﬁttry?prt
Łs/ty{s/tﬃ6~ts |ra1¸8prtys r~{yy°"pr!t¸AprtŁprts/tÄ

²Àp rzÆü~y{rt] r¼r~ts s yrN¸Ws t~P?y(tp?ryﬁ`|rt4y{Ł¨Ł~°£t  £zydp?t tÌBzÆ
rprŁIs tpr  Ä
Ë"rt?yr6prt¼r~{z ﬁ/t~P?y¨tprryﬂﬁ`|rtºp?tts/yŁÉtrŁpr×£t6¼htrŁy  tt 
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ts r|?t  Ły{s}|r~{rt|rŁ~°Ä
oBprtt]ŁJ¸Ł|rp  rmt  |rtBt2t!zr~yrt  y{´ *ê·r  t2tŁŁtayP~{~{  |rtf ŁÉrt	rpamŁy{]~






















































































i · ν = 0


















































) = {ω | ω ∈ (L2(Ω))p,  y°£ (ω) ∈ L2(Ω)},
V0 = {ω | ω ∈ H(  y{£ ), ω · n = 0  ΓN}.
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s/trŁy{~zŁ|r¼rŁtŁftrtt  ×£tfﬃyP?|r~Py Th ¸ Ω |rŁyr]£zyÉÆ oBprs'Ł RT0 t~{ts ta
y¿Ä tÄ
Lh = {vh ∈ L2(Ω) | ∀K ∈ Th, vh|K = Ë"rŁ },
V0h = {ωh ∈ V0 | ∀K ∈ Th, ωh =


















































(Wi)δi,α + ∂Uα(Bi,j) Wi · Jlj
)(
Skβ,γ



















l+1 y{ŁBt×£tt  ºt~{ts ta1¼at~{ts ta]ºr¼a






U lγ − Ukγ
∆t
+ Fβ(U
l)−  y°£ (Jl+1β )
)
K





























B = A−1 ,
   .á/ù !øù
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, i, j, α = 1, 2 .
 ,¯I`r~  Ł"rrplºzprt
Aij
ty{£t'Ì1y°p £tÉ¨Łys r~t1t!zrtŁŁyrŁºrŁ}y{fÌ"Ł"t~Py{£t~°
t]ŁÉ6»  ~Ł ~°my~~° prts'yÕ
B
  y{Ł1yP~  ty{£y°£tŁÄ  IprtrtŁta ]Łtºprt
?Ł|ry,¸8prt  y°ØÑ|?Łys'yÕ
A
]I¼tŁ|rs s/yﬃt  ŁB¸W~{~×Ì1Ł
C −→ D −→ L −→ A
Ì1pryp,pŁB ¼ts r~{tt  ¼`prtŁt
A −→ B = A−1
¸W8~y°prs y8tŁ?ŁÄﬀü8yŁ<tŁŁttfp8y°<Ì1y~~¼htÀt!mts t~°p  ¾W<ry{]~{~{ys hŁŁy{¼r~t]Á
,t!zrtŁŁw~°`y~~°Iprt6ÉyP~  ty{£y{£tŁ¸
B
Ä/"|z]º8y4¸nº<Ì1pÌ"t rtt  t!ØÑty°£t~{¹y
prt¹`|rs ty]~ rztŁŁ,yŁ¨ Ì"]ct!£~|t4 ÉyP~  ty{£y{£t³¸
Bij
¸W¨y{£tZ£~|rt4¸


































































 TEMPERATURE ( K ) 
 CUBIC SPLINE APPROXIMATION (data Version 3) 
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 ﬁhÄ¨oBprt't~y°£tJty{Ł~{tŁŁpd?Ä{¶Èy°£t
hyaŁÄ
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φ = φint + Vapp ,
¾ *ÃaÁ
ϕn = −Vapp . ¾ *u`Á
ÊprtatÌ2tp]£t/xmpr%ﬁaa
φ = φint + VB + Vapp ,
¾ *Á





t~{~y{r/prt xzpr ﬁa4a!'´î¤z¶!·¿Ä}oBp?t ¼?|ry~°ﬃy4tay~
φint
y{ŁprtŁ~|?y¸










W = W0, on ΓD,
¾ * *Á
ν · ∇n = 0, ν · ∇W = 0, ν · ∇φ = 0, i = 1, 2 on ΓN . ¾ *¥aÁ
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
∂Ω
yprtrŁy  tt  yaŁÄ ± prt`|rs ty]~lŁy{s}|r~Py'Ì"tŁ1¸Ws prtt ﬁ`|ry~{y¼ry|rsŁt
¾
Vapp = 0
Á  ¸çt1  t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rt 
y ´î·UºÑ¼r|zﬃprts'ê?y{s}|rs £~{|rtŁ ¸Wtrt4  £t~my{ It}pry{prt¼ht]|?Łt}prttwprt}¼~y{
¼  r?]zys/y{¨pŁ1¼tt¡|rŁt  Ä
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(Ì"tIprt ﬁ(prt£~y  y{  ¸|r t?t`Æ¿rŁÉ¨s   t~1  prtIt  y{tr! ¸
prtI`|rs/ty{]~1s tp?  ¼a Łys}|r~y{r¹d¼?y  y{s/trŁy{~s t~1]?y  t,Łts y  |? »t~  tØht
rŁy{Ł¾¿¯³Êx ± ²ÀoÁFÄoBprtŁpht¸8prt  t!£myty{ŁBry!|rt  y ± y{|rtw¶×?ÄKoBprtztŁ¸At!¸Wtt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 n+                                            n+
     p
SiO2
source   drain     gate
0                                                                              0.4



























[0.125, 0.275]× [0.4, 0.406]
Ì1prttprt~trpy{Łprts ylÄ
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[0, 0.1]× [0.35, 0.4] ∪ [0.3, 0.4]× [0.35, 0.4].
oBprt/a!Łprt Ł|rt' d yNt
0.1µm
Ì1y  t/  prt6`wp?t/atJyŁ
0.15µm
Ì1y  tÄ}oBprt  y{Łrt6¼t Ì2ttNprtJt6  prtJprtﬃ Ì2Ia!ŁyŁ
0.025µm
Ä  y  ¸2u #uu
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